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(54) MANUFACTURING METHOD OF FUEL CELL ELECTRODE STRUCTURE 

(57)Abstract: <*) 
PROBLEM TO BE SOLVED: To provide a manufacturing 
method of a fuel cell electrode structure in which 
occurrence of adhesion defective parts at the border of 
each layer can be prevented and performance 
degradation of the ion exchange membrane can be 
prevented, and in addition, the ion exchange membrane 
can be made thin. 

SOLUTION: The manufacturing method of the fuel cell fW 
electrode structure comprises a process in which a 
solution of a negative electrode layer 17 is applied on the 
negative electrode side diffusion layer 13 and the 
negative electrode layer is formed, a process in which a 
solution of an ion exchange membrane 19 is applied on 
the negative electrode layer while the negative electrode 
layer is not dried up yet and the ion exchange membrane is formed, a process in which a 
solution of a positive electrode layer 18 is applied on the ion exchange membrane while the 
ion exchange membrane is not dried up yet, and a process in which, by drying these negative 
electrode layer 17, positive electrode layer 18, and ion exchange membrane 19, the negative 
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electrode layer 17, the positive electrode layer 18, and the ion exchange membrane 19 are 
solidified integrally. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which applies the solution for the electrodes of either the forward and the 
negative electrode which constitutes a fuel cell, and forms one electrode layer on a sheet, The process at 
which the electrode layer of one of these applies the solution for ion exchange membrane, and forms ion 
exchange membrane on the electrode layer of one of these in non-dried inside, The process at which this 
ion exchange membrane applies the solution for the electrodes of another side, and forms the electrode 
layer of another side on this ion exchange membrane in non-dried inside, the process solidified by 
drying one [ these ] electrode layer, the electrode layer of another side, and ion exchange membrane — 
since — the manufacture approach of the electrode structure for fuel cells characterized by becoming. 
[Claim 2] Said desiccation is the manufacture approach of the electrode structure for fuel cells according 
to claim 1 characterized by carrying out without applying a load. 

[Claim 3] The process which applies the solution for negative electrodes which constitutes a fuel cell, 
and forms a negative-electrode layer on a sheet-like negative-electrode side diffusion layer, The process 
at which this negative-electrode layer applies the solution for ion exchange membrane, and forms ion 
exchange membrane on this negative-electrode layer in non-dried inside, The process at which this ion 
exchange membrane applies the solution for positive electrodes, and forms a positive-electrode layer on 
this ion exchange membrane in non-dried inside, the process which prepares a positive-electrode side 
diffusion layer in the inside which is not dried [ of this positive-electrode layer ] on this positive- 
electrode layer, and the solidification process solidified by drying each solution of negative [ these ], a 
positive-electrode layer, and ion exchange membrane — since — the manufacture approach of the 
becoming electrode structure for fuel cells. 

[Claim 4] The manufacture approach of the electrode structure for fuel cells according to claim 4 
characterized by applying the solution for said positive electrodes in the state of the fuel spray. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention arranges ion exchange membrane between forward and a 
negative electrode, and it relates to the manufacture approach of the electrode structure for fuel cells 
generated by contacting oxygen for the catalyst of a positive electrode while contacting hydrogen for the 
catalyst of a negative electrode. 
[0002] 

[Description of the Prior Art] Drawing 8 is an explanatory view explaining the conventional fuel cell. A 
fuel cell 100 generates a current by passing electronic e- like an arrow head by arranging ion exchange 
membrane 103 between the negative-electrode layer (hydrogen pole) 101 and the positive-electrode 
layer (oxygen pole) 102, and contacting an oxygen molecule (02) for the catalyst included in the 
positive-electrode layer 102, while contacting a hydrogen molecule (H2) for the catalyst included in the 
negative-electrode layer 101. In case a current is generated, generation water (H20) is generated from a 
hydrogen molecule (H2) and an oxygen molecule (02). A degree Fig. explains in detail the electrode 
structure which uses the negative-electrode layer 101 of this fuel cell 10, the positive-electrode layer 
102, and ion exchange membrane 103 as amain configuration member. 

[0003] Drawing 9 is the explanatory view showing the electrode structure which constitutes the 
conventional fuel cell. Electrode structure is equipped with the binder layer 106 and the binder layer 107 
inside the diffusion layer 104,105 of a couple, respectively, is equipped with the negative-electrode layer 
101 and the positive-electrode layer 102 inside these binder layer 106 and the binder layer 107, 
respectively, and is equipped with ion exchange membrane 103 between these negative-electrodes layer 
101 and the positive-electrode layer 102. 

[0004] In case this electrode structure is manufactured, while applying the solution for binder layer 106 
to a diffusion layer 104 first, the binder layer 106,107 is solidified by calcinating the binder layer 
106,107 which applied and applied the solution for binder layer 107 to the diffusion layer 105. 
[0005] Next, while applying the solution of the negative-electrode layer 101 to the solidified binder layer 
106, negative and the positive-electrode layer 101,102 are solidified by drying negative and the positive- 
electrode layer 101,102 which applied the solution of the positive-electrode layer 102 and was applied to 
the solidified binder layer 107. Subsequently, the diffusion layer 105 by which the positive-electrode 
layer 102 was continuously carried the sheet-like ion exchange membrane 103 and solidified in the 
solidified negative-electrode layer 101 by ion exchange membrane 103 is carried, and the multilayer 
structure of seven layers is formed. Next, electrode structure is formed by carrying out heating sticking 
by pressure of this multilayer structure like an arrow head. 
[0006] 

[Problem(s) to be Solved by the Invention] Since heating sticking by pressure is carried out where 
electrode structure was using the sheet as an ion exchange membrane 103 and each layer of the binder 
layer 106, the negative-electrode layer 101, the positive-electrode layer 102, and the binder layer 107 is 
solidified in addition as mentioned above, a possibility that a poor adhesion part may occur is in the 
boundary of each layer. If a poor adhesion part occurs on each class of electrode structure, it becomes 
difficult to generate a current efficiently, and in the phase of inspection of a production line, such 
electrode structures become disposal and restoration disposal, and it has become the hindrance to which 
that raises productivity. 

[0007] Furthermore, since the sheet is used as ion exchange membrane 103 of electrode structure, in the 
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case of heating sticking by pressure of electrode structure, ion exchange membrane 103 will be 
pressurized in the state of heating, and there is a possibility that the engine performance of ion exchange 
membrane 103 may fall. The components set as the object of disposal or restoration disposal in the phase 
of inspection increase in number further by this, and it has become the hindrance to which that raises 
productivity. 

[0008] In addition, since the sheet is used as ion exchange membrane 103, if the handling nature of ion 
exchange membrane 103 is taken into consideration, it is necessary to make ion exchange membrane 
103 to some extent thick. For this reason, it is difficult to make electrode structure thin, and becomes the 
hindrance to which that attains the miniaturization of electrode structure. 

[0009] Then, the object of this invention can prevent a poor adhesion part occurring on the boundary of 
each layer, can prevent the degradation of ion exchange membrane further, and is to offer the 
manufacture approach of the electrode structure for fuel cells which can make ion exchange membrane 
thin in addition. 
[0010] 

[Means for Solving the Problem] The following solution was applied, and this solution did not sink into 
a previous paint film, but this invention persons traced that it was that cause that poor adhesion occurs as 
a result, after the previous paint film solidified that a poor adhesion part occurred between each layer. 
Then, before the previous paint film got dry, when the following solution was piled up, it turned out that 
a solution sinks into a previous paint film and adhesion increases remarkably. Similarly, when a solution 
was applied to sheet-like ion exchange membrane, a solution did not sink into sheet-like ion exchange 
membrane, but that poor adhesion occurs as a result traced that it was the cause. 
[001 1] Then, the process which claim 1 applies on a sheet the solution for the electrodes of either the 
forward and the negative electrode which constitutes a fuel cell, and forms one electrode layer, The 
process at which the electrode layer of one of these applies the solution for ion exchange membrane, and 
forms ion exchange membrane on the electrode layer of one of these in non-dried inside, the process 
solidified the process at which this ion exchange membrane applies the solution for the electrodes of 
another side, and forms the electrode layer of another side on this ion exchange membrane in non-dried 
inside, and by drying one [ these ] electrode layer, the electrode layer of another side, and ion exchange 
membrane — since ~ the manufacture approach of the electrode structure for fuel cells was constituted. 
[0012] If a solution is adopted as ion exchange membrane and the solution for electrodes and the 
solution for ion exchange membrane are applied in the state of un-drying, respectively, mixing will 
occur on a boundary. Since it can prevent a poor adhesion part occurring on the boundary of the 
electrode of a couple, and each class of ion exchange membrane by this, the reaction effectiveness in ion 
exchange membrane can be kept good. 

[0013] Here, when a sheet is used for ion exchange membrane, in order to keep suitable the handling 
nature of sheet-like ion exchange membrane, it is necessary to make ion exchange membrane to some 
extent thick. For this reason, it is difficult to make electrode structure thin, and becomes the hindrance to 
which that attains the miniaturization of electrode structure. 

[0014] Then, ion exchange membrane is used as a solution in claim 1, and it enabled it to handle ion 
exchange membrane in the state of a solution. It is not necessary to regulate the thickness of ion 
exchange membrane by using ion exchange membrane as a solution in the case of handling. For this 
reason, it becomes possible to make ion exchange membrane thin, and it can make electrode structure 
thin. 

[0015] Claim 2 is characterized by performing desiccation, without applying a load. The solution for 
electrodes and the solution for ion exchange membrane are applied in the state of un-drying, 
respectively, and it dries without applying a load after applying each solution. Thereby, since it is not 
necessary to apply a load to ion exchange membrane, it can prevent the engine performance of ion 
exchange membrane falling according to a load. 

[0016] The process which claim 3 applies the solution for negative electrodes which constitutes a fuel 
cell on a sheet-like negative-electrode side diffusion layer, and forms a negative-electrode layer, The 
process at which this negative-electrode layer applies the solution for ion exchange membrane, and 
forms ion exchange membrane on this negative-electrode layer in non-dried inside, The process at which 
this ion exchange membrane applies the solution for positive electrodes, and forms a positive-electrode 
layer on this ion exchange membrane in non-dried inside, The manufacture approach of the electrode 
structure for fuel cells consisted of a process which prepares a positive-electrode side diffusion layer in 
the inside which is not dried [ of this positive-electrode layer ] on this positive-electrode layer, and a 
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solidification process solidified by drying each solution of negative [ these ], a positive-electrode layer, 
and ion exchange membrane. 

[0017] Ion exchange membrane can be handled in the state of a solution by using ion exchange 
membrane as a solution like claim 1 . Furthermore, it is not necessary to regulate the thickness of ion 
exchange membrane by using ion exchange membrane as a solution in the case of handling. For this 
reason, it becomes possible to make ion exchange membrane thin, and it can make electrode structure 
thin. 

[0018] Here, a hydrogen molecule (H2) and an oxygen molecule (02) generate generation water (H20) 
in a fuel cell in response to the time of generating a current using a fuel cell. This generation water 
makes a positive-electrode side diffusion layer (carbon paper) mainly penetrate, and is discharged to the 
exterior of a fuel cell. However, as claim 1 indicated, when the solution for ion exchange membrane is 
applied on a non-dried electrode layer, there is a possibility of the solution for ion exchange membrane 
flowing caudad under the effect of gravity, and permeating an electrode layer. When the solution for ion 
exchange membrane permeates an electrode layer, there is a possibility that the openings of an electrode 
layer may decrease in number with the solution which permeated. 

[0019] For this reason, if the positive-electrode layer of the forward and negative electrode layers is 
arranged under the ion exchange membrane in case the electrode structure for fuel cells is manufactured, 
we will be anxious about the ability not to discharge efficiently the generation water which the openings 
of a positive-electrode layer decreased in number with the solution for ion exchange membrane, and 
generated by generation of electrical energy from a positive-electrode side diffusion layer to the exterior 
of a fuel cell. 

[0020] If generation water cannot be discharged efficiently, since supplying the reactant gas of hydrogen 
or oxygen suitably will be barred, concentration overvoltage becomes high and it becomes difficult to 
keep good the generation-of-electrical-energy engine performance of a fuel cell. In addition, makeup of 
the reacting matter in an electrode and a resultant and the rate of "concentration overvoltage" of 
clearance are slow, and it means the sag which appears when the reaction of an electrode is blocked. 
That is, I hear that the amount of sag of become [ concentration overvoltage / high ] increases, and there 
is. 

[0021] Then, in claim 3, the positive-electrode layer was prepared above ion exchange membrane. By 
arranging a positive-electrode layer above ion exchange membrane, it can prevent the solution for ion 
exchange membrane permeating a negative-electrode layer under the effect of gravity, and can prevent 
that the openings of a positive-electrode layer decrease in number with the solution for ion exchange 
membrane. The generation water generated by generation of electrical energy can be led to a positive- 
electrode side diffusion layer from a positive-electrode layer by this, it can discharge suitably from the 
opening of a positive-electrode side diffusion layer, and the concentration overvoltage produced in a fuel 
cell can be stopped low. 

[0022] Claim 4 is characterized by applying the solution for positive electrodes in the state of the fuel 
spray. Here, when the coating pressure of the solution for positive electrodes is high, in case the solution 
for positive electrodes is applied, there is a possibility that the solution for ion exchange membrane may 
permeate a positive-electrode layer. When the solution for ion exchange membrane permeates a positive- 
electrode layer, the solution for ion exchange membrane reaches a positive-electrode side diffusion 
layer, and there is a possibility that the openings of a positive-electrode side diffusion layer may 
decrease in number with the solution for ion exchange membrane. 

[0023] Then, in claim 4, it decided to apply the solution for positive electrodes with the minimum 
coating pressure, without applying excessive coating pressure to ion exchange membrane by applying 
the solution for positive electrodes in the state of the fuel spray. Thus, it can prevent the solution for ion 
exchange membrane permeating a positive-electrode layer by applying the solution for positive 
electrodes without applying excessive coating pressure to ion exchange membrane. 
[0024] Therefore, it can prevent that the openings of a positive-electrode layer decrease in number with 
the solution for ion exchange membrane, and the opening of a positive-electrode layer can be secured 
much more suitably. This leads the generation water generated by generation of electrical energy from a 
positive-electrode layer to a positive-electrode diffusion layer, it can discharge much more suitably from 
the opening of a positive-electrode side diffusion layer, and the concentration overvoltage produced in a 
fuel cell can be stopped low. 
[0025] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below based on an 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/22/2007 



JP,2003-229141,A [DETAILED DESCRIPTION] 



Page 4 of 8 



attached drawing. Drawing 1 is the decomposition perspective view showing the fuel cell equipped with 
the electrode structure (the 1 st operation gestalt) concerning this invention. The fuel cell unit 1 0 consists 
of fuel cells 1 1 and 1 1 of plurality (two pieces). A fuel cell 1 1 arranges the negative-electrode side 
stream way substrate 31 on the outside of the negative-electrode side diffusion layer (sheet) 13 which 
constitutes the electrode structure 12 for fuel cells (electrode structure), and arranges the positive- 
electrode side stream way substrate 34 on the outside of the positive-electrode side diffusion layer 14 
which constitutes the electrode structure 12. 

[0026] By carrying out the laminating of the negative-electrode side stream way substrate 3 1 to the 
negative-electrode side diffusion layer 13, the hydrogen gas passageway 32 is formed by covering 
passage slot 31a of the negative-electrode side stream way substrate 31 by the negative-electrode side 
diffusion layer 13. Moreover, the oxygen gas passage 35 is formed by covering passage slot 34a of the 
positive-electrode side stream way substrate 34 by the positive-electrode side diffusion layer 14 by 
carrying out the laminating of the positive-electrode side stream way substrate 34 to the positive- 
electrode side diffusion layer 14. 

[0027] The electrode structure 12 is equipped with the negative-electrode layer 17 as one electrode layer, 
and the positive-electrode layer 18 as an electrode layer of another side through a binder, respectively 
inside the negative-electrode side diffusion layer 13 and the positive-electrode side diffusion layer 14, 
and is equipped with ion exchange membrane 1 9 between these negative-electrodes layer 1 7 and the 
positive-electrode layer 18. Thus, the fuel cell unit 10 consists of having two or more ( drawing 1 
showing only two pieces) constituted fuel cells 1 1 through a separator 36. In addition, drawing 2 
explains the electrode structure 12 in detail. 

[0028] While making a hydrogen molecule (H2) stick to the catalyst included in the negative-electrode 
layer 17 by supplying hydrogen gas to the hydrogen gas passageway 32 according to the fuel cell unit 
1 0, an oxygen molecule (02) is made to stick to the catalyst included in a positive electrode 1 8 by 
supplying oxygen gas to the oxygen gas passage 35. Thereby, an electron (e-) can be poured like an 
arrow head and a current can be generated. In addition, in case a current is generated, generation water 
(H20) is generated from a hydrogen molecule (H2) and an oxygen molecule (02). 
[0029] Drawing 2 is the explanatory view showing the electrode structure for fuel cells concerning this 
invention (the 1st operation gestalt). The electrode structure 12 is equipped with the negative-electrode 
layer 17 and the positive-electrode layer 18, respectively inside the negative-electrode side diffusion 
layer 13 and the positive-electrode side diffusion layer 14, and is equipped with ion exchange membrane 
19 between these negative-electrodes layer 17 and the positive-electrode layer 18. The negative- 
electrode side diffusion layer 13 is a web material (sheet) which consists of carbon paper 13a by the side 
of a negative electrode, and binder layer 15a by the side of a negative electrode. Moreover, the positive- 
electrode side diffusion layer 14 is a web material (sheet) which consists of carbon paper 14a by the side 
of a positive electrode, and binder layer 1 6a by the side of a positive electrode. 
[0030] The binder which constitutes binder layer 15a by the side of a negative electrode is a carbon 
fluororesin, and is excellent in water repellence. Moreover, the binder which constitutes binder layer 1 6a 
by the side of a positive electrode is the carbon polymer equipped with water repellence, and that to 
which the carbon polymer introduced the sulfonic acid into the frame of polytetrafluoroethylene 
corresponds. 

[0031] The negative-electrode layer 17 mixes a catalyst 21 in the solution for negative electrodes, and 
solidifies it by drying, after applying a solution. The catalyst 21 of the negative-electrode layer 17 
supports 23 as a catalyst (platinum-ruthenium alloy) on the front face of carbon 22, and makes a 
hydrogen molecule (H2) stick to 23 (platinum-ruthenium alloy). 

[0032] The positive-electrode layer 1 8 mixes a catalyst 24 in the solution for positive electrodes, and 
solidifies it by drying, after applying a solution. The catalyst 24 of the positive-electrode layer 1 8 
supports platinum 26 as a catalyst on the front face of carbon 25, and makes an oxygen molecule (02) 
stick to platinum 26. After applying ion exchange membrane 19 in the state of a solution between the 
negative-electrode layer 17 and the positive-electrode layer 18, it is solidified to the negative-electrode 
layer 17 and the positive-electrode layer 18, and one by drying together with the solution of a negative 
electrode, and the solution of a positive electrode. 

[0033] Next, the manufacture approach of the electrode structure 12 is explained based on drawing 3 - 
drawing 5 . Drawing 3 (a) - (c) is the 1 st process explanatory view showing the manufacture approach 
(the 1 st operation gestalt) of the electrode structure for fuel cells concerning this invention. In (a), the 
sheet-like negative-electrode side diffusion layer 13 is arranged. That is, after setting carbon paper 13a 
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of the negative-electrode side diffusion layer 13, the solution for binder layer 15a is applied on this 
carbon paper 13 a. 

[0034] In (b), binder layer 15a applies the solution for negative electrodes on binder layer 15a, and 
forms the negative-electrode layer 17 in non-dried inside. In (c), on the negative-electrode layer 17, the 
negative-electrode layer 17 applies the solution for ion-exchange-membrane 19, and forms ion exchange 
membrane 19 in non-dried inside. 

[0035] Drawing 4 (a) and (b) are the 2nd process explanatory views showing the manufacture approach 
(the 1 st operation gestalt) of the electrode structure for fuel cells concerning this invention. In (a), on ion 
exchange membrane 19, ion exchange membrane 19 applies the solution for positive-electrode layer 18, 
and forms the positive-electrode layer 18 in non-dried inside. In (b), the solution of binder layer 16a with 
which the positive-electrode layer 18 constitutes the positive-electrode side diffusion layer 14 (refer to 
drawing 2 ) on the positive-electrode layer 1 8 in non-dried inside is applied. 

[0036] Drawing 5 (a) and (b) are the 3rd process explanatory views showing the manufacture approach 
(the 1 st operation gestalt) of the electrode structure for fuel cells concerning this invention. In (a), the 
sheet-like positive-electrode side diffusion layer 14 is formed by binder layer 16a and carbon paper 14a 
by putting carbon paper 14a by the side of a positive electrode on binder layer 1 6a. 
[0037] Next, each Layers 15a, 17, 18, and 16a and film 19 are dried together without binder layer 15a, 
the negative-electrode layer 17, an ion exchange membrane 19, the positive-electrode layer 18, and 
binder layer 16a applying a load to each Layers 15a, 17, 18, and 16a and film 19 in non-dried inside. 
[0038] In (b), where binder layer 15a, the negative-electrode layer 17, an ion exchange membrane 19, 
the positive-electrode layer 18, and binder layer 16a are solidified by solidifying binder layer 15a, the 
negative-electrode layer 17, an ion exchange membrane 19, the positive-electrode layer 18, and binder 
layer 16a, a laminating is carried out. Thereby, the production process of the electrode structure 12 of the 
1st operation gestalt is completed. 

[0039] Thus, according to the 1st operation gestalt, the solutions from which binder layer 15a, the 
negative-electrode layer 17, an ion exchange membrane 19, the positive-electrode layer 18, and binder 
layer 16a adjoin each top face on each boundary by applying a solution in the state of un-drying can be 
mixed suitably. 

[0040] Therefore, it can prevent a poor adhesion part occurring on the boundary between binder layer 
15a and the negative-electrode layer 17. Moreover, it can prevent a poor adhesion part occurring on the 
boundary between the negative-electrode layer 17 and ion exchange membrane 19. Furthermore, it can 
prevent a poor adhesion part occurring on the boundary between ion exchange membrane 1 9 and the 
positive-electrode layer 1 8. In addition, it can prevent a poor adhesion part occurring on the boundary 
between the positive-electrode layer 1 8 and binder layer 1 6a. Thereby, the reaction effectiveness in die 
electrode structure 12 can be kept good. 

[0041] Moreover, it dries without binder layer 15a, the negative-electrode layer 17, an ion exchange 
membrane 19, the positive-electrode layer 18, and binder layer 16a applying each solution, and applying 
a load in the state of un-drying after applying each solution. Since it is not necessary to apply a load to 
ion exchange membrane 19 by this in case ion exchange membrane 19 is solidified, the engine 
performance of ion exchange membrane 19 can prevent falling under the effect of a load. 
[0042] In addition, since ion exchange membrane 19 can be handled in the state of a solution by using 
ion exchange membrane 19 as a solution, it is not necessary to regulate the thickness of ion exchange 
membrane 19 from a viewpoint of handling nature. For this reason, it becomes possible to make ion 
exchange membrane 19 thin, and it can make electrode structure 12 thin. 

[0043] Next, the 2nd operation gestalt explains more concretely the manufacture approach of the 
electrode structure for fuel cells. In addition, the same sign is attached about the same member as the 1st 
operation gestalt, and explanation is omitted. Drawing 6 (a) - (c) is the 1st process explanatory view 
showing the manufacture approach (the 2nd operation gestalt) of the electrode structure for fuel cells 
concerning this invention. In (a), the sheet-like negative-electrode side diffusion layer 13 is arranged. 
That is, after setting carbon paper 13a of the negative-electrode side diffusion layer 13, the solution for 
binder layer 15a is applied on this carbon paper 13a. 

[0044] In (b), while binder layer 15a moves a spray 55 to non-dried inside like an arrow head along the 
top face of binder layer 15a, by injecting the solution for negative-electrode layer 17 in the shape of fuel 
spray from an injection tip 56, the solution for negative-electrode layer 17 is applied, and the negative- 
electrode layer 17 is formed on binder layer 15a. 

[0045] In (c), while the negative-electrode layer 17 moves a coating machine 57 to non-dried inside like 
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an arrow head along the top face of the negative-electrode layer 17, on the negative-electrode layer 17, 
the solution for ion-exchange-membrane 19 is applied, and ion exchange membrane 19 is formed. Ion 
exchange membrane 19 is formed by accustoming the paste (solution) of ion exchange membrane 19 by 
blade 57a to fixed thickness, isolating blade 57a of a coating machine 57 from the top face of the 
negative-electrode layer 17 between predetermined to the upper part, specifically arranging to parallel on 
the top face, and moving this blade 57a like an arrow head along the top face of the negative-electrode 
layer 17. 

[0046] By applying the solution for ion-exchange-membrane 1 9 on the negative-electrode layer 1 7, there 
is a possibility that the solution for ion-exchange-membrane 19 may flow caudad like an arrow head 
under the effect of gravity, and may permeate the negative-electrode layer 17. Although there is a 
possibility that the openings of the negative-electrode layer 17 may decrease in number, by this, even if 
the openings of the negative-electrode layer 1 7 decrease in number to some extent, there is no possibility 
of affecting the engine performance of a fuel cell. 

[0047] Drawing 7 (a) and (b) are the 2nd process explanatory views showing the manufacture approach 
(the 2nd operation gestalt) of the electrode structure for fuel cells concerning this invention. In (a), while 
ion exchange membrane 19 moves a spray 58 to non-dried inside like an arrow head along the top face 
of ion exchange membrane 19, by injecting the solution for positive-electrode layer 18 in the shape of 
fuel spray from an injection tip 59, the solution for positive-electrode layer 18 is applied, and the 
positive-electrode layer 18 is formed on ion exchange membrane 19. In addition, about the reason for 
having applied the solution for positive-electrode layer 18 to the top face of ion exchange membrane 19 
using the spray 58, it mentions later. 

[0048] In (b), the positive-electrode layer 18 applies the solution of binder layer 16a which constitutes 
the positive-electrode side diffusion layer 14 (refer to drawing 2 ) on the positive-electrode layer 18, and 
forms binder layer 1 6a in non-dried inside. 

[0049] Next, the sheet-like positive-electrode side diffusion layer 14 is formed by binder layer 16a and 
carbon paper 14a like drawing 5 (a) by putting carbon paper 14a by the side of a positive electrode on 
binder layer 16a. Next, each Layers 15a, 17, 18, and 16a and film 19 are dried together without binder 
layer 15a, the negative-electrode layer 17, an ion exchange membrane 19, the positive-electrode layer 
18, and binder layer 16a applying a load to each Layers 1 5a, 17, 18, and 16a and film 19 in non-dried 
inside. 

[0050] Subsequently, where binder layer 15a, the negative-electrode layer 17, an ion exchange 
membrane 19, the positive-electrode layer 18, and binder layer 16a are solidified like drawing 5 (b) by 
solidifying binder layer 15a, the negative-electrode layer 17, an ion exchange membrane 19, the 
positive-electrode layer 18, and binder layer 16a, a laminating is carried out to one. Thereby, the 
production process of the 2nd operation gestalt is completed. 

[005 1 ] According to the 2nd operation gestalt, the same effectiveness as the 1 st operation gestalt can be 
acquired. Furthermore, according to the 1st and 2nd operation gestalt, the positive-electrode layer 18 can 
be arranged above ion exchange membrane 19 by forming the positive-electrode layer 18 above ion 
exchange membrane 19. Therefore, the solution for ion-exchange-membrane 19 can prevent permeating 
the positive-electrode layer 18, and can prevent that the openings of the positive-electrode layer 18 
decrease in number with the solution for ion-exchange-membrane 19. 

[0052] Since the generation water generated by generation of electrical energy can be led to the positive- 
electrode side diffusion layer 14 through the opening of the positive-electrode layer 18 and can be 
suitably discharged from the positive-electrode side diffusion layer 14 by this, the concentration 
overvoltage produced in a fuel cell can be stopped low. 

[0053] In addition, the solution for positive-electrode layer 18 can be applied with the minimum coating 
pressure, without according to the 2nd operation gestalt, applying excessive coating pressure to ion 
exchange membrane 19 or the positive-electrode layer 18 by applying the solution for positive-electrode 
layer 18 with a spray method, in case the positive-electrode layer 18 is formed. Thus, it can prevent the 
solution for ion-exchange-membrane 19 permeating the positive-electrode layer 18 by applying the 
solution for positive-electrode layer 1 8 without applying excessive coating pressure to ion exchange 
membrane 19 or the positive-electrode layer 18. 

[0054] Therefore, it can prevent the openings of the positive-electrode layer 1 8 decreasing in number 
with the solution for ion-exchange-membrane 1 9, and the opening of the positive-electrode layer 1 8 can 
be secured much more suitably. Since the generation water generated by generation of electrical energy 
can be led to the positive-electrode side diffusion layer 14 through the opening of the positive-electrode 
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layer 18 and can be discharged much more suitably from the opening of the positive-electrode side 
diffusion layer 14 by this, the concentration overvoltage produced in a fuel cell can be stopped low. 
[0055] In addition, although the solution for positive-electrode layer 18 was applied to the top face of 
ion exchange membrane 19 with said 2nd operation gestalt using the spray 58, spreading of the solution 
for positive-electrode layer 18 can also adopt an ink jet method without restricting to a spray 58. In 
short, what is necessary is just the method which can apply the solution for positive-electrode layer 1 8 in 
the shape of fuel spray. 

[0056] Here, the spray and the ink jet are the same at the point which applies a solution in the shape of 
fuel spray. Although a spray can shorten spreading time amount comparatively widely as for the fiiel- 
spray range, masking processing is needed in order to secure a part for an uncoated portion. Generally, 
recovery is difficult for the solution adhering to the masking processing section. 

[0057] On the other hand, since an ink jet can narrow down the spreading range to accuracy, it does not 
need to perform masking processing to a part for an uncoated portion, and can use a solution effectively. 
However, since the spreading range is narrow, as compared with a spray, spreading speed is inferior in 
an ink jet. 

[0058] Moreover, although said 2nd operation gestalt explained the example which uses a spray 55 for 
the top face of binder layer 15a by the side of a negative electrode, and applies the solution for negative- 
electrode layer 17, it is also possible to apply the solution for negative-electrode layer 17 with other 
spreading means. Furthermore, although said 2nd operation gestalt explained the example which uses a 
coating machine 57 for the top face of the negative-electrode layer 17, and applies the solution for ion- 
exchange-membrane 19, it is also possible to apply the solution for ion-exchange-membrane 19 with 
other spreading means. 

[0059] Furthermore, although the example which has arranged the negative-electrode layer 17 caudad 
and has arranged the positive-electrode layer 18 up was explained with said 1st and 2nd operation gestalt 
when manufacturing the electrode structure 12 for fuel cells, it is also possible to arrange the positive- 
electrode layer 18 caudad and to arrange the negative-electrode layer 17 up without restricting to this. 
[0060] 

[Effect of the Invention] This invention demonstrates the following effectiveness by the above- 
mentioned configuration. If claim 1 adopts a solution as ion exchange membrane and the solution for 
electrodes and the solution for ion exchange membrane are applied in the state of un-drying, 
respectively, mixing will generate it on a boundary. Since it can prevent a poor adhesion part occurring 
on the boundary of the electrode of a couple, and each class of ion exchange membrane by this, the 
reaction effectiveness in ion exchange membrane can be kept good. Consequently, since the quality of 
electrode structure can be stabilized, productivity can be raised. 

[0061] In addition, since ion exchange membrane can be handled in the state of a solution by using ion 
exchange membrane as a solution, it is not necessary to regulate the thickness of ion exchange 
membrane from a viewpoint of handling nature. For this reason, since it becomes possible to make ion 
exchange membrane thin and it can make electrode structure thin, the miniaturization of electrode 
structure can be attained. 

[0062] Claim 2 applies the solution for electrodes, and the solution for ion exchange membrane in the 
state of un-drying, respectively, and it dries them without applying a load after applying each solution. 
Thereby, since it is not necessary to apply a load to ion exchange membrane, it can prevent the engine 
performance of ion exchange membrane falling according to a load. Therefore, since the quality of 
electrode structure can be stabilized, improvement in productivity can be aimed at. 
[0063] Like claim 1, claim 3 is using ion exchange membrane as a solution, and can handle ion 
exchange membrane in the state of a solution. Furthermore, it is not necessary to regulate the thickness 
of ion exchange membrane by using ion exchange membrane as a solution in the case of handling. For 
this reason, it becomes possible to make ion exchange membrane thin, and it can make electrode 
structure thin. 

[0064] Furthermore, claim 3 can prevent the solution for ion exchange membrane permeating a positive- 
electrode layer under the effect of gravity by preparing a positive-electrode layer above ion exchange 
membrane, and can prevent that the openings of a positive-electrode layer decrease in number with the 
solution for ion exchange membrane. Therefore, the generation water generated by generation of 
electrical energy can be led to a positive-electrode side diffusion layer from a positive-electrode layer, it 
can discharge suitably from the opening of a positive-electrode side diffusion layer, the concentration 
overvoltage produced in a fuel cell can be stopped low, and the generation-of-electrical-energy engine 
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performance of a fuel cell can be kept good. 

[0065] Claim 4 was applying the solution for positive electrodes in the state of the fuel spray, and it was 
made to apply the solution for positive electrodes with the minimum coating pressure, without applying 
excessive coating pressure to ion exchange membrane. Thus, it can prevent the solution for ion exchange 
membrane permeating a positive-electrode layer by applying the solution for positive electrodes without 
applying excessive coating pressure to ion exchange membrane. 

[0066] Therefore, it can prevent that the openings of a positive-electrode layer decrease in number with 
the solution for ion exchange membrane, and the opening of a positive-electrode layer can be secured 
much more suitably. Therefore, the generation water generated by generation of electrical energy is led 
from a positive-electrode layer to a positive-electrode diffusion layer, from the opening of a positive- 
electrode side diffusion layer, it can discharge much more suitably, the concentration overvoltage 
produced in a fuel cell can be stopped low, and the generation-of-electrical-energy engine performance 
of a fuel cell can be further maintained at fitness. 

[Translation done.] 
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WRITTEN AMENDMENT 



[procedure amendment] 

[Filing Date] May 14, Heisei 15 (2003. 5.14) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0030 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0030] The binder which constitutes binder layer 15a by the side of a negative electrode is a carbon 
fluororesin. Moreover, the binder which constitutes binder layer 1 6a by the side of a positive electrode is 
the carbon polymer equipped with water repellence, and that to which the carbon polymer introduced the 
sulfonic acid into the frame of polytetrafluoroethylene corresponds. 



[Translation done.] 
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Mis* >y-m 1 6 a ftt^cttMa 9 

ftl^H 5 a, 17, 18, l6aMl9Cfl 
Sr^»t*V>-C, •fctb-fi'lOS 1 5 a , 17, 18, 16 

a Rxfm 1 9 &-«i;:ft*-rs 0 

[0 0 5 0] Rv^,B5 (b) tmmc^ /WV^- 

115a, AM 17, ^ *V*IWB 1 9 N jEM 1 

su>-y-m i e a zmit-tz^ £-c\ '<4>>y— 

■ 15a, AM 17, ^ a-V&JJUK 1 9 , iEM 1 

8 , ^ 1 6 a frBfc bfc«ffi-C-*IC«»-f- 

5 0 £*ifcJ:?K W2*lS*ffloK3txadS*T"*-S. 
[0 0 5 1 ] *2*ft^ffi^J:ixtf, Jin%JfcStt£m 

£<b^ #1, i2^1 
»HBJcJ:ixtf, >f tf-^Xifefflli 9©±*i:iHi 8£ 

89! It jEi|18Ht>^»I19<Oj:^; 

Mi 8w^>ftySMi 9ffl<&S«-c«'>-rs 
[0052] r*tte,fc»K 

Sr. IEM1 8 0^WSriibTiEMa:««l 4*-C» 
EUttftll 4^P)&SC#Wt5:i:A^*5 

[0 0 5 3) jjoit, %2nM&m\z&ti&, jEMI 

^ft^Ml 9^iEMl 8lc^^ 
iC, -ft^Ml 9^jEM1 8Jil*»ftJ6*£E«:A» 

it4^-eiESii 8ffi^««sr»*-ra^^-e. 

[0 0 5 4] ioT, ^t^Ml 9«W»«-CjE« 

■ i 8 (nomtm'p-tz r i: v?, jEM 1 8 co^ 

"9, «W-«t*)^Lfe±fia*«:, jEM 18 
iiLTiE«fl!l*£1ft« H^it, £«{&!]&&■ l 4ro 
SW^^J: ■»aid#tti"r6r. i:^T*f m 

[0055] «rl5fB2Hifi»JB-ett, 

Ml 9co±©tciEM 1 8ffl<7)fgf££r*>' P U— 5 8 £r/f§ 
^T»*Lfcas, jEM l Sffi^tKKoft^tt^^u— 
5 8MPS?>&^T\ -f^^xyh*S«r«flt5r4 
t>pT«|-e*>*o W±, ]E«|18Ao*ffi:«iK(cft 

[0 0 5 6] ^ytz-MVy^^xyMi^ 



(6) »BB 2003-229141 
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[0 0 5 7] — -O^S^ay M*»*f&B&iE»K 

[0 0 5 8] sssa* 2 tii^^ 

^y^-S 1 5 a (7)±®(C^^U-5 5&/!3l/*TAM 
10 1 7i©)S»S:ft*tSMl:o^tRWLfcA5, 

T*£>3 0 «rlBJB2H*^JB-c« > AMI 7(7) 

±®(C=r-^- 5 7 £ffl^T>r 1 9/H<7)*« 

So 

[0059] £<b^ miajRi, JB2 jas»tt-ett, ^ 

»«f&ffl«««3Sl 2«:«3i-t-SIBlc, AM 1 7£T 
#KIEBU Elll 8£±*|Clfl«Lfc0yi£o^-Cffc 
20 pJL/ct^ rtti-PIb^^T% iEtti l 8 mi:St 
U AMI 7&±*KgE«-rs:i£fc^te-e*>*o 

[0 0 6 0] 

*»K^»tSRJS«!i*«rJlt#«c«oct*s-C*5. ^ 

[0061] m^x, -ft^M»it5:i 

[0 0 6 2] 2 fi, «M*>»watM ^-^*» 
{£ cfc "9 >f st- ^St«BI«>ttftd$«Tr 5 - t «rKC- «!: ^ 

[0063] 3 tt#ix 1 1 ra*fc, -r 

50 r ^^pltgic^^, ttt«iSr?l<t5C:tm5, 
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[0 0 6 4] »#«3«\ -ftyS»RO±# 

[0 0 6 5] W*3g4 (i, jEMaffffifrMttflR-Ctt 
[0 0 6 6] iot, ^^y»«T'iilo 



(7) 2003-229141 

12 

[|^®<affi¥ftfftim 

[El 2] *3gW«c«S«R*f«?fefflo«««jS MSiUJS 
[El 3] *»W^«S*»»«»fflw«««aSo»3S*ft 

10 [@5] **W(c««JK*sf«?&ffl(omffi«ifi^«ifi*«fe 

(us 2 mmnm) z^-rm i xm&^ii 

[13 7] *«micff2tti|4*Afflo«C*3B^K9^ 
(JB2 3KW1B) lrvt»2ISBBH 

ins] te3Ro«m*tt«:Kn'fsnnBi 

[13 9] a*0*»«»«r«*-fS«««3t*:*"rtftW 
[»f©RW] 

20 i i-%mmm, i 2-iiM («»«»ffl*s« 

90 , 13-ft«Wttl, 17 
-AM (-3ro«£Ji) s 18-iESi (fte^com^ 




(8) 



mm 2003-229141 





(9) 



M2 003-229141 



l@6] 



17] 



(a) 



KXX>0<>0<><><^^ 
73a 




J3a 75a, 
73 



(c; 57. 






[El 8] 



rpn 



103- 
101- 



H 2 



/ 
Oz 



lOO 



-102 



HsO 



[iitbB] ¥^1 5^5^ 1 4 0 (2 0 0 3. 5. 1 
4) 

miEtt&mn%] 0030 



[oo3o] fimm<D'<4 >y-m i 5 a *m&-tz>'<> 



(10) 



&m 2003-229141 



(72)JglE# ft* # 

^3E^0j mtf^UJ 1 T 5 10#ife 1 * > 

*3£JMfellJffiSBr*UJ 1 T 5 10#ifi 1 * ^ 



m^mmiu m«r*uj 1 t b io#j& 1 * v 

(72)3§PJ]# 

F> — 5H026 AA06 BB02 BB03 CC03 CX04 

CX05 EE18 



1/3 ^— v 



f# J0101986 
584442 

fSiMH ¥Jl£19^ 1E 9H 



iftl^tb^OS-^ ^12003-427068 

eigB W-f&l 8^1 2E 1 80 

^^F/tSSW llift ilA 3348 4X00 

«»ai«A«aA ±m mm w 2*) « 

JSffl^S: g2 9^1 S52 9ftS2^ |g3 6gfe 



ii z<nthm<DTtzmmmizmz>f£w\*. ^mammizB^mpiJuztt-mizts 
izmmvjmttz-otzmwiz&i^x, *<Dttimmiz*<nmw<r>m-?$>tSLffi<r>ftmz 
mvm 29^12 jsroms iz * y £g it -5 c t £fc 1 

15 (§lfflX^I-OLNri*?lfflXiS5l|-K#Rg) 

• SSIRt/ll 

• If iRJl 1 , 5 , 6 „ 9 . 10 

3iflf*«i temro^B^ (^iz. [^»*cDffiH] , [0010] -[001 
7] at/ [01] *#fiB) <n r#x»*«j » ntj s ra-tfi/* nxj . r 
fiiiSJtj ai; rx^u— j i*, ^-n-?^IS*3S 1 , 5. 6, 9, 1 oicji-g.&ji 
bjo ratsj , r^stftj s r^mifj % rs^jfj at; ^mmm.i i=ta£ 
u si/axm mmn&imt. s»#jsi, 5. 6, 9. 1 oic^auBj^ja-t 

LMoT> flMURl. 5, 6 S 9. 1 OlC^^fl^li, SIffl&jSM 1=32*3 

^fcf£Bj-cfci.L. 5\mxi®.-\ izmmomw\zm-3i*Tmmmtf®m\zm 



• 1ft 1 1 

■ !*#JS 2-4 

■ HfflXitKi 

•AM* 

iett(DSIB^|ZjiL>r. ^14»|6]±<7?fctolC, ^S*<7)S!jgl-ffl 

itfts-snstftssne* Lxmmmizmmr zmmnc tit. mm%&®%\z 

• m&\ i 

• 5lfflXKi » 2 

• mm 

?\mx&2 (<fcc [ftitB^ro&ffl] , [00 o 9] - [0 o 1 1 ] . [@ 
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1] m&m.) l=ffi*$;tiT 1***31=. -**0>lI*I/-f7l-:>2&ll&£t*;£ftK 

■ 14 1 1 

• II^JS 13.14 

■ ts# 



(1) If*ll1-7, 9. 10, 13, 14|cli, #X3SS&P«9l=3£f#SB#A<Ka 
£ft&^gAM::^l,>TCDfei!Uifcl*j!r>e>, lf*3Sl -7. 9, 10. 13, 14 

L^LfcA<t>, *9J0!>I¥ttl£|g9JI=li* ^Stt»rtl=3El#»»*E«Lfcfflfll 
LfcA ? ot> li*«1-7, 9. 10, 13, 1 4l=«-5f6Wr*. SgWflJPiM 

wmmxit, sm#*<ti*si -7, 9, 10, 13, 1 4i=ft**w££ffi 

(2) ii*«i-i 4ici*. rqttiigaj <!:fe»$;lvci*£>#, fsiaroPUffl^Ui 

Kl=l*. RttilSfiirLr, -f haa>ttttS11LA^S*i.r*56r» -f 

^yi«; ha<7>ttdi3£BJartl=£<0t*fc ; t»<B£i!tfcbgB£ Ltffll^ciA^ 

Lfc*<oT ( W*flI1-1 4l=B««9Jf±. %H<DtfmttRB7&tlftt&S-tt 
It^Sttr^fttliS^OrL^L, *f=, «S9JG>#lffl#lii0ia>ie*-Ctt. sm# 
A<»#*1 - 1 4|c^?,SB^^||]!iS-r^.Ci:A<r-#'5mJSirB^{iANO+»l=I3« 

(3) R*«i -1 4i=ttiita8B*«£a>«fc*.<D^fc*jW=oi*Ta>ffi«f*<E 
1^6, IMl -1 4ro&-5>£B.B(7>itttb!&BI=l*, X^U-tttiJ^^X^U 

LfrLfcA<f>, «tttaBa<*?U--C****l=l*. *W<D»lifcBMHa> Co 
0 0 7] l=E«**tTl^*«fe3«=. »ft=i*hJb<JK«i:-3-CL*lv £H0>fMIB 

tmw<r> [0008] i=e«s;Iiti** ri&zix. \*x'fr-offimizmnnm&m&. 

mmmi -1 4ic^s5iBj^iij6-r^c ( kA<-t7^^?s®irBj5iAN-D+»iriE« 

(4) iff#JS4f=i±, rig 1 ©^su»»«ia. meat 1 ©it^r^ig, 

3j irl5«**iTU*A<, m2C0**XSSEIK^fiEXg*tT5l=l*, »r*:l=t&2CD£ 

«*«^-ri.^jf)<ifey, fnam^aisff$figxfiira!^$-t*T, m2CD*rx3iss& 
m m x s £ ft o c 1 1* x 2 fc ^ c 

LfcA<o"C, li*«4lc06-5f§BSli. «B^(Di¥$fflni:iJlBS-t?8EWB*I^S#lt)!i<^ 
S*iTl*.5i:tt5;lfcL*U f6B^(DP$ffl/«j:iKB^cDia«T-l*, 
IS 4 I- <1 •5^183: Site ^J"* n i: A^"P^ , 'S)SSI-B^5SA' i *P+5i'lcf5K$+iTU^5 <t 

(5) M#H8, 1 1-1 4ICI*, £ftgm*<£*OTt$&t.<DT?fc£AM::rU*Ta> 
fBKte'ifl^ib. iTt*JS8. 1 1-1 4l=ft«*9ll*. X^SPWt LT, tfXii 

, XHrotttti&IftBa [0023] i=e«s*i-c^« rttmc^atttsitft-*- 
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3/3 /<— V 



^*#A<If*^8, 11-1 4lc&£^;j£gt^£c:£A<T*£6ig®l~B.a.5ifr 
(6) iS#JS9- i 4|c|* % '>i F .i:<ttiiro*ti« '>ft<ttilfl)^lfi 



1. W9-2 6 59 9 3^S 

2. WM¥7- 1 7 6 3 1 7*4M|. 



•PSfiLfr^lf IPC H01M8/00-24 

H01M4/86-4/98 

■ ##^S)S 1. ^S200 2-54464 9ffii 

2. ^|12 0 0 2-1 96 1 2 7^i 

3. ^S2003-527735#M 
4 . ft 63 2003-2291 41 

5. ^i2004-1 65 1 48tilti 

6. ^S2 0 0 6-5 1 732 9^t 

(HIS) 03-3581-1 101 ftffi 3 43 5 
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